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# -fetf 1°; % JL : Mi %k f (transverse-electric) ^ © #r 4f 
$'J • It € ^ * ® & - *8l £ M 3k © ±- & * jL Hf J& # £ » 
A ia #L H ^. _L m th f J# $t # $ III 4 * ® 4l 4* x& $l ft 

% % ° ift € * © ^ Ml #j H - ft _L ^ 4fc & ft. ^ 

A fit Is 4t ° 



^>L# a ^^^- {%*ftZ-%>$% : A Method of Providing Increased Low-Angle Radiation 
Sensitivity in an Antenna and an Antenna Having Increased Low-Angle Radiation 
Sensitivity) 



An improved low-angle radiation antenna is 
obtained through excitation of a tangential 
electric field on the h i gh - i mpedanc e surface, as 
well as leaky t r a n s v e r s e - e 1 e c t r i c surface waves. 
Such fields and surface waves cannot normally occur 
on an ordinary metal surface. The tangential 
electric field on the h i gh- i mpedance region excites 
a transverse-magnetic surface wave on a surrounding 
metal surface which gives improved low-angle 
radiation in the E-plane of an antenna disposed on 
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the high impedance surface. Leaky 

transverse-electric surface waves provide improved 
radiation in the H-plane of the antenna. 
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Antenna) & P£ ?'J A .ii(Array) j ' Sievenpiper • J. 
J. Lee'S. Livingston ^&tL2000 #-3J329 a f it 
J*,USSN 0 9 / 5 37,9 2 1 ° 

5 ) r ^ £ # ^ -L * # & € F-i- *u ^ te * S» 
(Textured Surface) j ' Sievenpiper 'J. 





lO12-5O03-PF(N).ptd 



* 7 1 



564573 



2.*&*HtfLW (4) 

Schaf f ner ^©7t2000#-11^14a ft* • # ft J^USSN 
09/713, 119 • 

6 ) r m 4b # & BL M fi j ' AD- Sievenpiper « H. P. 
Hsu^^7t2000#-3^8g f tf » /f ft ^09/520, 503 ° 

7 ) r # 3*. % T & Pf- 4& -f- * * * # * ^ * 
(Switched Beam Diversity) ^^SA.iij • AD. 
Sievenpiper • H. P. Hsu • G. T an gon an ^ © it 2 0 0 0 3 ^ 
15 S t ft ' * B * *H * ^ ft ^ 0 9 / 5 2 5 , 831 - 

8) r Vivaldi w H t H flKC 1 over 1 eaf ) ^ 1*. j ' AD. 
Sievenpiper^©it2000^3^15a t *t ' ^ ft ^ 
09/525,832° 

9) r ffl J-Xf ^I^IIJ-^^^^f ti(Reconfigurable) 
A Ml P# & «■ MMEMs # & 4L /fc ^HDMI-D & f. 3~ « ^ & 
IB. #L ^ * j 'AD. Sievenpiper 'A. Schmitz'J. 
Schaf fner, G. Tangonan » T. Y. Hsu -R.Y. Loo 'R. S. 
Miles^©7t2001^7^13a t It ' # ft 
USSN09/904, 035( Attorney Docket 617346-1) ° 



10) r ^ ^ ^ - ^1 ^ 



# ^ 4l »r 



ax 



A J 



Schaffner • D. Sievenpiper 'J. Lynch • R. Y . Loo ^ Sj 
/L2 0 0 0 ^8 ft \ a t It ' ^ ft J^USSN 0 9/ 62 9, 68 1 - 

11) r 4& *b % ' l^tMfeHf^^^^^*^^ 
& j > &D. Sievenpiper • H. P. Hsu 'J. Schaffner ' 
G. Tangonan ^ S> 7t200 1 ^7 ^ 13 a t ' ^ ft ^USSN 
09/905,157 > m # M t tf f (Attorney Docket 618359) 




1012-5003-PF(N).ptd 



I 8 1 



564573 



3. - (5) 



*&.4£j2*jijfiS**fctt*&- ' fet ^ x. $i & Mi it & ft A 

Jl * Ml £ {±i ^ £ *i ^ * * * # ^ r **■ & ^ * & * j ° 

0 it ' *f * Mi &* i% sttit^ia % ^ % m & Mi it -ft ft #j 

^(conformable) ° ^ t | E * T • ^ ^ t ^ i ^ ^ 5- t 
£ o ^ tfc > ^ 3& ft it If ft t ' - 4fc 4t it -ft ^ ffl 

& & ' 4& ft # Z% & & 1t & & ^ & 

fe, ffl • ffij - A Ji ^ 4 & -f- « T ifc 'It 5JL ° >fc itb * 

t ' - ^ H J?- * *l Ml # £ JL & 4b #5 $ ° $ ffii ' # £ £ 

# ;&* it * Ml t ' 4fc & y ^ * ^ # ( d i v e r s i t y 
combining) • ^ ?i i ^ f (beamf orming) » £ 4S 4& Ml 



& ^7 * # 



^ 4b 



* M 



JR. ^# & 4 # j ° # * ' *° * $ * * ^ ^ ^ 
-f- & i*t Ml VL ^ A — 4® ^ ft #J it # ° 

* # # & M 4& ft B 1% * * £ £- ft ft & fa 4b ^ 

# #j * Ml ° at Ml ^ # JL #J ^'J ^ ^ & >i A ^ ( p a t c h 

antenna) ' 4b Ml eL ^ - 'J- ^ fa M & M # * - ^ ^ ^ € 





1012-5003-PF(N).ptd 



» 9 I 



564573 



£.>&WtSLW (6) 

f j§ £. & ifc -f- © |% Dfl - jtt#*.*jLfiO— 4a4fctt£.1S*tfi^JI& 
>£4&ft£.T#2fc*k*&JH- ' ^ A ^ # ^ ® #j ^ ft Is £t 

# #J & #P * ^ ^ 4b & IB ^ 4b ( >£. *B £ 9 0 8L Pi * -f- 1% 

# A 4b & ^ # # I 5 ] *P 4fr ) 0 it^S^^^lt^^^fij^ 

-f- ® ) Is «■ ' * & ^Jfe^JL£-- J P : 4T&&-^ i P-4T^ 
4r 1 ^ I ^ t ^ ^ 4 * ® ^) ^ 0 i£" i T#Lt&&& — *6£.© 
s& 0 # JL j& 4b Is ^ i f i ^ * f t i- ' m *° ^ # Jfc ^ © 
|£flt;|**&(TM)4tfl&j& 0 4a ^ Mb » ?]c ;J& 4b Is £t Ife # £ >&- 
4& £ A ' M * a « Mb -f- « ft 4& 4* t ( TE ) * fir 0 
4 * A ft 4£TE * « A # ^ #j * * A & # *t 4& ft & * *fc * 

& a & *fe *n m & & & &#L s ?~&%' : &*i&9i&faPi£. & % 51 

*b Is <t 0 4£ # — 4H Ife » % 5 t£ Ml # 
4H ( i mage ) $ fifc T tg * ^ * 4b ^ T Is M ° 

■ ft 4l - * & ^ m >k it & % $l m - * i& #c ( h i - z ) 

t £ T # icLC t S&- ^ *f # - 4i — 7t ?'J £r m H ' & 

ti^^^f^^^tl f (sheet inductance)L ^ ^ f 
^ 4i (sheet capac i tance )C ^ * ^ 0 ft & i& & $k $k $ ' ^ 
^ £r ft 4£ — 4® & — A9l & Jl ^ ® 49 >S. % 4. ^ 4fc 4^ ' £ 
£ ^ - ^ $t ^ ^ I f ° t* # * ^ 51 5- £ - « -t- f ft ^ a ^ 
# m t tf * Us ^LPCT ^ 4-WO99/50929 IS] # « i. f ft $'J 





1012-5003-PF(N).ptd 



% 10 1 



564573 



jl > gtwnw (7) 

#M*i&ifc(Hi-Z)*.«fi{rHt*i?fiii ° # ^ ^ ^ ^ 8 * * * 
& 4t Is M • it to ^ A - 4® #j it # • & ft ' t£ # &t. fli 

^ ' i%l&ia.;£fli&3&flt^£4t» — & it J& ifc 4* 0 it 
^^*ii^-#.^^af. A pj. ft * ft ft #P f'JTE &TM £ © 
& o ® jtb ' ^ f i ® &^ ^ f ^ * & & 4ttf)4&% 

#j 3~ fa _L ° 

$ ft . H ^ t t ^ 11 If ' &&~&.**&&fe%#LT 

^-^.^^^■^^^i^^^^r^^^i^^ii^a^: • 

3& i& ^ 4® * Vk %L & T ft M tfj '• 

( 1 ) £ ia*t,^ft^'*^^*«^^^*TE*.©^ 
(leaky TE surface waves) » i£ £ ft ffl 1fc M. i- * -f- 

m it & % & n m ; « ^ 

(2) it >JITE £ ft & fig, & ^ f'J W* 5i & M X ^TM * ft & 
a&faft&T & 4b ° S ' # & £ P-M/i ft 
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* • *b # ^Hi-Z 41 fir 60 m ^ A £0 ^2. 05 -f & # 

(GHz) • *j # # £2. 20 -f- sfc #(GHz) • & ifi. £ © & 4£ ^ 

iUTE 4l m # ffl BR (band gap) 60 _t *fl ° 41 © 60 ej $ 
(return loss) 4 ^ ^ ^4a I > ffijj.^t^if^^i.^ 
if JS. ^ ?f ^ $ 4b ® t • ^ $4a ® ^4b i t Hit "T ' 
n * & # # ^ # * # # I £ SI 60 -L £P a & # ^ itb flr & i& 60 
*# * 0 * & # # -£t *° * 4 a ® ^ it % & 60 « # Ji 0 »tb M ^ & 
ie««^WRKfi0-L3* ' at *L A * & # # « # 60 -h 4& ° >£. itb 
IE IS t ' H i -Z 4t © «: 4& T jfc tr it f'J *t A fa % Si ¥k M 60 *TE 
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9 7 ffl t ° 
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j^(wire antenna) 10 & Jfe # ft * A 60 * -£ * & T ^ bb 
t£ H i - Z & © 3 0 H ft • HI & tfl *L **T 3* «. ^ 5. 60 4 f# 
^ *IS>l*t^*'&«*JL*it*-fr*Hi-Z*aj30JiJ.*tt 
H i - Z £ © 3 0 m iL -If ° * ' ^t^^^^^^^T^'J^ 
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m # 1 2 ^ ^ ( cm ) » t£ A ^ 60 ^- & ^ 1 



^ # ( G H z ) $l #L ' 
€ # ( m m ) 60 % @l ° 

^ 4 b SI & #fr & M it ^ ^ ^ ^ ^ ft 60 if H. ° ^t. 1^ ^ 
Ml # ^ « # 60 -L M ^ la ® ' »T # * ^ >^TE * © ^ # *t 
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JL - tjtWISLW (13) 

fir Ji & ^ $c #TM & fir & • 

|4c I ^ t ^ H60 ^ ^ ^60 ^ ^ ^ 4 t ^ ^ S Ji i 

^ ' ft!IH-f i f » f£H- -f- i6 f f ^ i t 

f& 4l HA )\ Ml 60 ^ 4fc ' fi> i£ E - -f- © J# ^ & 4& ft 8L M X 

«J##]jte*P-&#4tftJ^#TM;&®ifc ° it & iE- f S flit 
J# ^ 60 & 4f a « «¥1 ' ° 

T ^ > #5ffi&-fcHi-Z4lfti*-*.firi&#J&$tffl 
(dispersion diagram) ° ^^5ffl tTMM^^t^i^ ' 
ffijTE M ^ « » & & >F 0 --#7F<y=k * 
SRIt^AWftA 0 # ^ # ft Ml £ fc'J ttTE4&5*,fc*& 
(leaky waves) ' l»Tit^i&fe« ' fii -fc # ft Ml( & & 
Ml) * #J #TE ^^t^*® m PIL f'J ° 4ft- 32 ±& * ' Hi-Z * 
s ^ ffl £ ^ ^ ^ BG (BG^^if F^l f^lffl ^ & **- f *a 4i # 

(*) 0 ) m & ° M $L ^ fa ft Jk U M fij t ' & ia #t * fi> # # 
^ L A ( L A ft ^ ft 5.) ' t£ d ^ «C & & t ' C & A t^TE M 

& ° ^ ^ w 0 ( ^BG ^ 

J* ) ' t£ -f 1 fir T M $l fir j& ' & ^4#*£ft#M#i&2rftfiJ J P L 

fir : A ' ^ f f If ^ ^ II t ^ ^ ^ + ft ^ ,IU i * ° 
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3L>®*fmw (14) 

£ jL ^ & © _t # +77 ft € 0 *P * 60 J*. K ^ & * * f & 
>\& PJ- #L 60 ^ fir # i& ' Jt 4* H i - Z 4t fir # 4t ft} Ifr £r $k ^ 
_h - -fcjt«!|f(3*p&#f)#i##T ' 4£fflHi-Z^fir603M£ll 
^ % ^ t 4£TM 4&TE H fir 60 M ^ Pal BR H ±£BG t • 

^ ££ T E 4g ^ 60 $t 4& ^ ' ^tlITE^S;iMI*fi«t 
ii^jL^I^*:fir60^"i^'I^il*i^** ° 

i£ m ft S3 BR 11 i£ ft _t J- t£TE « f H ;t & £ ^ «; 

C ° 0 ffn ' i9Ltf#&^&&iK%%&&%'J>& &TE d ^ 
60 # & t W B. %L fa ^ H J* ° ^ W BR 60 ^ ^ ?P ^ 

% 5 ffl ^BG & ° t£LA H. m itb g f£ M ft W BR E. ^ *t * 
«p ^ £l $ ^ ** « ft M I* E # ' it E *&, #TE « ^ * Ml 

x t 4 ° 

^tl^tf + >Hi-Z^&##.^ffl^BG^#3e,Slt - 
^llif Fal BR 60 T £P ^ * * -£ >^TE & & Ok 60 «t fa W ' 
?P T E j*. & fir Vk it H M 60 *k 3" ° & # H £ " Sk. ' H i - Z fir 
S P 4$ ^ t£ ^ ^ Pal BR #5t A £|W^ sfe & t£ H. *fc ( >£. L A (a 
AS,) ' ilb H. J*, >JbTE » ® *b ^ i& *. fir 

# it £ it 60 ^ - it * & ^ t -h ffl ^ ^ ^ ^ ^ *S ' 

ffij jtb it ^ ^ # a ^ 60 - 1® 4 # # 0 

^ as & *n z_ - % ' -H i -Z 4?. fir # ^ -£LA & • 1^ 

H^TTfttll ^^upper ± ' * t f upper ^ A * »C 

*h m 60 « ^ ( m ft ffl B 60 _L m. Mb ) J-BW ^llif P-1 RR 60 

^ tXBand Width) - I tb^A#^^.T^LA^J^^^60^ 
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JL - ftWifLW (15) 



4uc 
+ — </ < 



3^ 'L/C 



ft 

JSL 
It 



2 xjLC " (4)(377) " J " 2 WIC (4)(377) 

tc= # f it a #.l = # ^ & ° 

^ jib LA m $ fc. S ' * ft & 4£TE & » & ' J- i£ * 4l ft & 

• it & n & & ifc A £ if ft m fa fa & M ° 

#6 SI 4t ^t-Hi-Z £ ft 30 _L 4l Ml *l «§L 1 0 ° Ml * Ml t 
ft & L A Eg ^ $c # >Ji T E & © i&fc. ' it^^TE^fif^^L^i^^ 

# it af & 4* ftl ^ o ,tb ^ ^ ^ ^ m ^lH- ft it j& *t fa fa 
M ° t£ TE & J» ^H- -f- ft _L it ^ fa & #1 # ' ft ' *» 

4fc t #t & ^ ' ^ng.^L^L®30^:^^-t(^-ii:^^- 
X ft)j.*«i*tAl£i*^-A4fl40(»7*»81B)i«ffBI 



i it- >fc 
' iff) 

&2. 5 



H- -f- ft (TE & # it #j -f- ft ) ^- 5£ to . A «■ ° & ft 
E - -f- ft ( TM & If- it # -f- ft ) ^ ^ ^ ft & ^ % 0 ^ 
ffl>j5t1f«6tt^Hi-Z*ft30^ft^^l2-^^-^^ ' * 

-f- & # A #j & - 3r i£ -ft ° ^ & tfj it «6t t ' II * 

3r ft _LHi-Z * ft K -t - H- ft ^ £Mi £ £ *f 

w #j * 4£t t ' t£ ft * # #j — 2r afc. ' *t M & w 
M^ftfii^^A ° ^ #j * *fr t ' pa ^ 3 0 

_L ( ^ H - ^ ft ±. ) ^ 3 til & ( 3 X ) U £ £. ^Jc -f- ^ ^fb ^ fa 
fa SL U M ° 



if 5^ 

m & m 
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£.>&WtfLW (16) 

%1 M ft >Hi-Z^ft30t-t A^^|40^tH 
° ^ T ^ ^ & *t ^- ^ fir 3 0 * 40 ^ ft # £ ' tl m ^ itb # 

^ £ o & % 7 J] t ' ^^t^&^^t'J>60^^Hi-Z*®30^ 

W t H i - Z ^ ® 3 0 >& £ it ^ * - & * ( 1 ^ ) ^ ^ t I t ° 
■ko ift ft %l &l tf) ' *f ^ a Ji ^ ti ^H- f S 6<i & ^. ' H i - Z ^ 
® 30 * *f ^ 5t ^ -t- >fe 5t 3* ^ # ^3 A > itb It «fc fr] * ^ tfr J£ 8 

Bt(aTJ»t^fe6<ittt) ° & it & m a — m -f- t • & a 

^4&*&^fi>40£^^^&-fK2 A)£teft*f-#£4a&* 
jt ° ® itb ' ^^^-jtbrn^^^ftfL-ttHi-Z^SSO ft *f 
tl 1 : 1 A J. 1 A ' 3 A la IS ¥) K "t ( & : X. A ) ° jE- *» *P 
jMF 4r f J #J ' it ^ l& I f t -t- t S A T * ° 

Hi-Z ©30 & ^TE * fir j& ' is & ' & 3fr Jt £ fir & h 

±# its % ° itb t i# Jfe M ^ iB TM 4t fir & ' iiiSt^lrli® 
ft & . J.£E-^&-t34:/fc#&#M& ° ° * # & 

|<3 A # ft -ti#^Hi-Z^fir30^it.%35^^ S 4 fi> ^ 4 & 
itb fir 4 0 « ' # #J & Sfc # % 0 H ^ m % % H i - Z * 
fir 3 0 ^ E - -f- fir >$r ft _L $j 'h ' J-X H JITE >i ^ H W & ^ mi" 
r f '] it j it *fc 3 5 ° ^ * ft % $L ' 4° ^Hi-Z ^ fi/30 ifc 
E--*P-*^ri^-L*l/2A-R:(0.5A.)jt*«.8f ' ** *fr # *. * 
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3L * qtWi&W (17) 

$L & • ^ fi30 »T J-X ^ ^ # i It 'h* flii f ^ ^ t il i'J ' K 

# *l Ml 1 0 m ft & & M lfrtti-Z & ©30 & 6^0 60 L A #1 

& 4b tfi4&%J8L&M ' J-£*f*#1t&43E.l A 
J. 3 A #0 i a ® 4b tfMg. ft JSL .*& M ° H i - Z 4t © 3 0 

tt^&ffr5t£.^-tft*f&*$*^T#l£ffl : 0 . 5 A : 1 Ul 

flt & ^ itb Ie. SI *b J- «Sl ^ « Hit f 5! I: ^ & # 60 4# -14 > K 

# A Ml # ^ ^ i4 ^Hi-Z * ©30 &0LA d J$ ° B © » 4a If & 

:(l)Hi-Z£&304L&,£.^&&60^-+& 
^0 . 5 A : 1 A J. 1 A : 3 A 60 ft IS ft ' a il ( 2 ) * & # 4* £ 
Hi-Z * S30 6HA I M ° 

i& £ H ^7 # & >a 60 ( leaky) 4* ^ -£ tfl ll ^ © $8 It ° 
3N" - #1 aE(x)=Ce j(k+J r) z & 54 60 & 18. # 7 k 60 # «L t 
-£ & * ft * 60 • 

Hi-Z 30 & 4£ 60 * -t la IS *b * ® 40 #5 MT #10 H 

^ , i| f f ^ w T £ t A »t ■« ° © JL ' 25 7 # # & *b 
■f- ft £ - it * *f * 5. '> & jft. 60 ^ "t ' * l 5 ^ -t- -S M ^ £ 

% a m % m> & m % # *k © • ^t^l-^^t^^-t-t- 

# ^ £ ^ ^ * ^ >R ^ # it- 3" fi> ° gp ;f f >J 60 H i - Z 

ft ' J.^^^^4 60^L©40^:^^^III^Hi-Z*© 
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3L - (18) 

£®403i^^^-&^E&Hi-Z4t© ° 13 Bf • A *a 4r*u * 

& i£ - # & * © & # K # ig 'h ft* — & 3& & A & -ft & 
11^ ' •!£ tfl ft t J# H JtHi-Z ^ ©30 & ^ JL # jh ^Hi-Z 
30&^$40#i-fr©35#ji£^'t#/X&&*f#j ° *b t77 ft t & 
# it i& 4 S & 4& P-B- #t # ' ^aH-f i 

#1 «■ & II #j ° & *n ' itb .It te7 ft € *# S & it & J. £ - TM 

3r ft # it » Hi-Z I. S30 t 5t t ^ ^rl * S40 i ^ t ' 
a^^-.f£*.tfft€^t:^IMlIlHi-Z^®30(&^ ° 

itb ' ^ f?-J # A & £ ^ a 4- ±- ' ^^r^f^fU^^ 
Ir ^ fb t ^ # ^ ^ * ^ ^ ^ ^ ' ^ ^ ^ ^ ° & ^ # RF ^ 
^ % ffi F*1 H & *H i -Z * Sr #j ^ & ^,5 0 & # # HI. 

^ & & & it + m ii ( & ^ ® 4 o ^ m) u ps- m £ 
& % & & m m & & ° mo si t * * * ^Hi-z $l © & 

titf S40Mj^-t ^^t^^^ ' |5 ^ & i& 5 0 ^ a 
0.5 A X ^ ( sfe H f. ) if JMt IH ^ & ^ ® 4 0 & & ^ ° ^ ^ 
fit m #} t ' T ' #1 # ^ it ^ ^ ^ 1% 

M T %t $L 'b it ( d e minimis) ° $K tfn • 4* ^ -£ ii # li: <t 
( d e m i n i m i s ) S'J H i - Z ® % ^ d. ^ 5 0 i& 41 & # # T t 
^£&i£&*fc i P-S»40#jJ3K3£*fc&4fc ° 

ilil:^^^!- 151 t ^ i ^ T ^ ' t£ ffl * ^ H 1 - Z 
4 © 3 0 ^ £ © & it m ° & & 3 0 ^ fa jfr ft |$ ^TM 
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i > wmw (19) 

& ' «^HBR^t^**^-fc*4fL«^w 0 • ^©30^4* 
# # W Bfc ^TE j& > TE & a 4t * 4r FR. ° ^ « ^ W BR t 

4t ° — A © -h ' it^^TE&^H-^S-hJL^&ft&lt 

^ » i -Z © 4: >b tfi ' it «TE j& ft # *fc & * © _L ^ 

,|£ W fa % ° i ^ «L 4* ^ ^ in # it 6<j 2E tb - & -k it 

^ ' a # ii ml & sg. it & # * & ° *» *b ^ ft € * # -&tm £ 

Hf £. © € >ft • jfcb f >)SL >a E - -f- © J-X 4@ *f ^ ^ ^ * ^ 4& ft A 4* 
it ° 

41 #€> # # A ^ # # #J « ^ ft it & ( t * «lf ^ 

^ ^ ) b£ II #j A ^0 J- * *f & 1 ° 

T-4SlfJS&*^^^8® t ° ^L*b^.f&tHi-Z|t©30 
*L * ^ -f 4£ # & L H- © # A tb t&E- -f- © -S: =- 4£ ° E- -f- 
©^j^-t^l A tH-^S^tl;3 A ° it^^^^lS-foS^ 
& ^ T *TE &#i&-L#Bik>*& «$T4*i&i&-*£-ftS& 
# » ^ S30 tft *TE & f'J it $ Ii440wf 

& l-fe) # it SE i§£ ' it # ^H- -^©4&ft&*&##<&&**#- 0 t 
>jf L ^ ^ I® ^ 4 ^ ^ ' ^E- -f- © # 46. ft 8L %% M ° 

^7M^^8ffl5t^ifc^.3*4:^^'Ii^ ' © ^ 4?'J # 

& *f ^ 4^ # # f'J ^ ^ I iH I * t #'J *u M ^ m sfe ^ 

* t - 1 3 M ' * a * a % #a f # . n ^ t # * n a 
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3. - %tWi$LW (20) 

(Attorney Docket 61 8378-3) » i£ fit ^ # W *b « $- 4 

&4£*#4tJ*3!*.7F^#9ffl + ° H- ft ^ * JJl & 
& & #J £ A # 4t ' j£ffiE-- 5 P-ft#j£-*&2!fct&^Hi-Z;&® 
# & 'h ° it & 4: # ^ H - ^ © >& £ ft # i4 > in isj 

itb it ' « ^ * ® & #i 5 ^ 4r &\ ^ ft #j to ° & 

* ' Hi-Z ^ ft it m. # TM ^^.^IS^r^Ji^^-^ti 
#l ° it fj- *■ i H i - Z * © it & *i JH" ^ I§I «P ^ ^ W it & $L 

^ 'li ^ f t ° It^lE-fS^HIt^^T ° — & ft f #i # 
J#^^^E--?-ft#oH-^ft#j#^ ' *b#£.&.#ii?t8£Hi-Z 

* ft A *- 4$ $ 'J #J 0 

JS9HtWE-fi6a-*B^^7p ' © H - ft « — *a Ml 
^ 7F ° * & H * it t^TE & ft j& # it - *t -R: £E «fc ft ^ H - -f- ft 
it £J & & # £ £. «■ ° ^E--^ft_L4&H&*!*Ma$L^$t 
m H i - Z * ft <Mj #1 -f- tit ^ ^ T ' ® & T E & ^ i£ 4a i& 5& 
Hi-Z^fta^^SE^Mft^E-^ftiL^^^ttel^* - 

% 1 0 ffl & n. & .it #j ftt ^ ft SI ' ^ * H i - Z £ ft 3 0 > 
#Mh.^ft40^^ISit^50^*t^A-tle.SI ° Hi-Z 3 0 4 ft 
tif 1^2 A X. « & ')? A/2i^ft^^# A $ ° & ifc -f- ft 
40 & & %k % A K ^ W ^ ttl -f- -ft ^ A $1 1 0 |A 

fa4LHi-Z&S30#ii£*fc «> $ffli£ML50#*fJ-X-Hi-Z:&&# 
44 ^ ^ & # Iffi i- ^ t i ^ A / 2 # iEE H£ a M * ^ ft ^ & 
Ml 1 0 m & 3r ft ^ & *b -f- ft 4 0 #j it ° 
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2.*®WmH (21) 

^ # a£ tatl # 
Hi-Z * ® ffl & 

itb a #r # 



* -6 fl> 
^ >JITE 

^ t 

— >fa 

* Mi ^ 

& 4fe «! 

"A C3 
#<J t 0 

ra. £ * 
*n m 



%k & %t 

& & 



T - 

^ Mi 



it ^ ^ 



AC 



& >£. H i 
# ^ ' 
« * t 

m Mi 
m * % 

1*3 ' # 



A & — it} 
-Z * © 
ffij J-/ ^ 
tf> ^ #j 
Jfc -ft 



it 7 £ ^ Ml 

& M ft W -f- ° * 

^ H «■ J# 

m ° @ ^ # 

ife ffl ^ is 5. m 

& & m ° & % m 

' ^ # w m t 

4f- . * # Hfl # 

% • a 



6. 



3 0 ° $ iflj ' Tfif 
* 4^ # a ^ ft- T * 

* Ml ° * #1 * 



It 
it 

sal 



a i. 3i 6d III t ' 

' at # ^ Up # f £a 

$ 1 0 ffl • a *j # #J 
^#)Hi-Z^®30 ° 

ft. & * ft * *. 

fa iH t ' ® 3 0 K 
t ° ffl T - 4® f ' 

m ffl -t. $t ffl £ * Mi 

& Mi Mi ^ *b » ^ 
# it $-J K ^ Mi #t 



e, a f 1 «fe 45 * -t ' ^ A it # ffl « 
^ H ^ f itb 4t # * ' ^t^^.^^#a^^^r # 
■sj- ^ % $l ffi ifc . a !tb ^. # a^ 4l ^ It $a H # 
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% 1 b ffl & % 1 a SI ^ JU; # * Ml #J #1 ® IS > 

^ 2 ffl & * 1 a ffl * ^ 1 b ffl * ^ f %l m >5 * Ml #j 

j& ^ & «■ 51 : 

J£ 3 a ffl & f £»&#fSe.££.*Ml-ti$ l& ( H i - Z ) & © 4l 

$k «S- ^ -f 1 fir ffl ; 

J£ 3 b is & f £° •& % Be, 4 ^ ^ Ml -t. ^ ia*u(Hi-Z)^.»4L 
fcj £'J £> ffl : 

% 4a-4c ffl TFT It *7 1T «t * t m ^ ^ #1 * & M #J *k 

# 5 ® J% — Hi-Z4tft-h*_4i.®&#J &ftffl(dispersion 
diagram) 5 

$ 6 ffl ft Mr — >b Ml * Ml ^ — A H i - Z & ® _l ; 

% 8 ffl ft *fr £ — & & I®. $l & ® Ml ' lit * Ml >£. 
e - -f- © & H - ^ © t $k & efc & 4l ^ ft & *s ; 

% 1 0 ffl ^,se£^-^4 *a-t^&te*£^Hi-Z*fir#j 
•f- © ffl ' %Pa Ik M * © & £ * *f - H i - Z A a # ^4 m S 




1012-5003-PF(N).ptd 



* 26 K 



564573 



1 2 ~ *& #t ft ; 
1 8 - ^ ^ s& ; 

1 4 ~ 4£ *b © : 

1 6~ isj Ml ; 

2 o ~ 4 & m x, # ; 

30~&l&#L(Hi-Z);&.S : 

3 5 - it & ; 

40-^4^^^® ' 
50~Hi-Z4t3j#j#-=-i£#L&^ - 
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•ttMMHiEIII 

i . - m u & > fa%j$LnMK$L#}5'&: ' & & a t # 



( a ) A It a - ^ # 48. Pi. #L £ fir ^ *& A ft ^ fir ® ^ 
— ^ PM/L ^ fir ; a A 

( b ) m % 5. ^ - a & it # m & w. $l £. fir -L » i & a 
a % - m ft m % ' n m ^ ^ - m ^ $i m ^ » i $ n i * 

IK itj Pi. ^ fir ^ ^ 4* t ( TE ) ^ flo -H- ^ ^ i£ 4* f ( TE ) & fir 
TM ) ^ 6 ?i ^ III ^ 4 ® i ° 

2 . *o t §f # #'J l£ ® % 1 ^ #r i& ^ ^ * ' * t t£ £ l& 

3 . t #'J le, m % 1 ^ ff\ i£ ^ 3" * ' & t S£ PE 
^ a T ^ ft S : 



+ 



1 / C 



2x4Zc 4-377 2WCC 4 377 
4 . t ff -f- *•] It, S % 1 *I m iett 3" * ' It eL # W - ^ 
Pi. #c & « <l± # #J it ML # ^ A ft *b SI & t£ tf- ft * * ° 

5. i-t^liflftlJl^^iii** ' £- t i% l& #C 

* ^ 0 . 1 A ' & t A £ f£ A Ml # # ^ 6<j & - 

6 . t tt * *»] Ie. SI ^ 1 *JI fiff 4l 2f ' * t t£ ft * 



fir & - 4r 



7 . - 
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( a ) - & *b © ; 

( b ) - ftj PJM£ * fir » se,^^i^^^^s»_L^^*t ; 

( c ) J. ^ — ^ & 7G # ' se. f: ^ i£ ^ P-M/i. ^ ® ' i% ^ 

& 7c # a * & *r # # ^ - # # m ^ & -f > 

* Ml to # # ^ M #• & ^ - la SI ^ t : 

2WIC 4 377 2WiC 4 -377 

8 . t tt * *j n $ 7 m m & ^ ^ & ' * 1 t& $ is. 

^©**-fe^^-0.5A5.1 A #j le, IS - fc & . 1 X ^3 A ^ II 
H a JSL JSf. JSL >b ^0. 1 A > * t A * 7F t* * *. tL # # # ft * 

° 

9 . *o t 5* # #J l£ ffl * 7 * m sfc ^ & & . ^tUtlif 
© SI i£ i$ IS. #1 ^ © 0 

1 0 . *o t ft # *'J le. ffl # 7 # m it 4L * **. ' * * - $ IS- 

& « 44 # # #J it *jt Si * J- ^ i& 5- ^ t£ 3*. -f" fi> St it 
- ^ ffr ° 

— *fc.*.&(a wire antenna) ° 

12. - ft * & ' eL ^ : 

( a ) - 49 ft $L ^ IS- #l * fi> : 



( b ) - 4s *j- & A ^ # ft * fir ' 5- '> «P 

>h 4l ^ i& 4/L ^ fir ; a ^ 



^ t£ 4a m *fc 
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(c)5.^-A^7t# ' » * ^ t* * ia #t. 4t * ' A Ml 

1 3 . 4* t tf # #'J & S $ 1 2 Jfi idL A Ml ' * t f£ $ m. 

3&L & © 4a M %L A t£ 14 & «r £ SI *k ° 

1 4 . *» t tfr * *'J le, ffi $ 1 2 ^ m i£ ^ * Ml ' * t *£ $ IB. 

$l&&$c%-m)\ f - #] £ 1 & L ' J. i£ * & /t # # 

l , jg/c ^ l [ 3,/Z7c a 

2*jLC 4-377 2WIC 4 377 

1 5 . *> t * * *'J le. ffl £ 1 2 *S m ^ ^ A Ml ' £ tL & - A 
IS. ft & £t *€. -'14 # ^ it *fc # H*. A It ® & £ It & Sr ° 

1 6 . 4a t tf *«J IS $ 1 2 i|t #t i& 4l A Ml ' * t i* * IB. 
^iS*lf,l*0.51il A #j I £ SI l& & 1 
H, S ' £■ t A4t7p!£*Mi/t##'ft«^fiO&-& 0 

1 7 . t tf #'J le. ffl # 1 6 m m i£ 4l A Ml ' * t t I Ffi 
ft * » * # 'h ^ 0 . 1 A^^^ 0 

18. - «^ML#^^^* ' & # ^ T # 5* : 

bz, £ - ft& IB- ft * fi> & - 4a n %l A ^ ib. ft £ ® 4a $P ; 

Si £ J- ^ — A Ml ?t # ^ tg & IB. 4/1 © _L ; « A 
$c # t£ i$ IB ft * & -t ^ tfc 5. - A Mi /b #■ ^ - « ^ ' 
M ^ t & ^ ^ IB- *L * fir ^> ^ ffl ^ - fi Jl ' t* Ife m 5- 
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n & pa. 
& ft % 

19. ^ 1 

& t % $ is. & 

& n # & m 

20. ^ 1 

4/L ^ © ^" 

ft ffl » # + 
iti ia #c ^ ft 

2 1 . ~kp ^ 
& ft b& it 



ft 



ft 



A * 



*t ^ ( te ) m ft «n * - Mr *s 7F ^. i * £ t 
#j <4 ° 

M'J le. ffi $ 1 8 #r & ^ 2r ' ^ t til f 
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